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7) |EI Claim(s) 19-21 is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 
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DETAILED ACTION 



Applicant's arguments filed 5/16/08 have been fully considered but they are not 
persuasive. The amendment has been entered. Claims 1-21, 43-46, 48-65 are pending and 
under consideration. Claims 22-42, 47 have been canceled. 



Allowable Subject Matter 
Claims 19-21 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a 
printed publication in this or a foreign country, before the invention thereof by the applicant for a 
patent. 



(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 

patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), 
by another filed in the United States before the invention by the applicant for patent or (2) a 
patent granted on an application for patent by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty 
defined in section 351(a) shall have the effects for purposes of this subsection of an application 
filed in the United States only if the international application designated the United States and 
was published under Article 21(2) of such treaty in the English language. 

Claims 1-16, 51-59, 61, 63-64 rejection under 35 U.S.C. 102(a) as being anticipated by 



Lai et al, (Science, 295: 1089-1092, February 2002) is withdrawn in view of Applicants 
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arguments that the alpha(1,3)GT piglets produced by Lai et al still expressed alpha(1,3)GT as 
shown by later studies coming out from the same group. 

Claims 8, 13, 48-50 rejection under 35 U.S.C. 102(b) as being anticipated by 
Gustafsson et al, (6,153,428; Nov 28, 2000) is withdrawn in view of Applicants arguments that 
Gustafsson did not actually make any cells lacking expression of a-Gal and Gustafsson 
provides only prophetic examples for possible methods of making such cell. 

Claims 1-16, 43-44, 46, 48-49 rejection under 35 U.S.C. 102(e) as being anticipated by 
Denning et al, (US 7,126,039 B2, Date of Patent: Oct. 24, 2006; Filed: Mar. 21, 2002) is 
withdrawn in view of Applicants arguments that Denning teaches reduction to practice sheep 
alpha-1,3-GT cells and not pig cells 

Claims 1-8, 13, 17-18, 43, 48, 60, 62 remain rejected under 35 U.S.C. 102(e) as being 
anticipated by Hawley et al, (US 2006/0242722 Al ) for the reasons of record of the previous 
office action mailed 11/16/08. 

Applicants argue that the priority document of Hawley, US Provisional Application No. 
60/403,405, which does not include the production of viable animals using any technique, and 
thus does not provide any indication that this reference anticipates the claimed invention more 
than the other references cited. Applicants argue the pigs in Hawley post-date the pigs 
produced by the present inventors. As noted in the attached New Scientist news release dated 
January 13, 2003 and entitled "Mini-pig clone raises transplant hope", the pigs from Hawley's 
lab at Immerge were born in November, 2002 whereas the pigs that are the subject of the 
present invention were born in July, 2002. The article notes that "[hjowever, Goldie is not the 
first double-knock-out pig to be cloned." Hawley therefore does not predate the present 
application for the relevant information, which is the production of viable pigs lacking any 
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expression of functional alpha-1, 3-GT. Applicants respectfully request that the Examiner 
withdraw the above rejections as no prior art reference provides pigs that lack alpha-1, 3-GT 
expression by any method, but merely provide prophetic examples of production of such 
animals. As discussed previously and again below, the production of any pigs lacking alpha-1, 
3-GT would have been considered highly speculative prior to the present invention because one 
of skill in the art would have believed that the pigs would be developmentally compromised and 
that the lack of a major sugar, specifically alpha-1 , 3-GT on the surface of all pig cells would 
have been lethal. 

These arguments are not persuasive because: A) the cited reference by Hawley et al, 
(US 2006/0242722 Al) claims priority of the US Provisional Application No. 60/403,405, August 
14, 2002 which is before the claiming priority of August 21 , 2002 of the instant application. The 
US Provisional Application No. 60/403,405, August 14, 2002 does not need to provide reduction 
to practice of the invention. Hawley et al, teach the production of piglets using cell clones 
lacking wild-type a1,3-Galactosyltransferase (GGTA1), wherein the expression of the a1,3- 
Galactosyltransferase activity in the GGTA1 null animals was negative, organs and cells from 
said null pigs. C) The claimed invention is not limited to the production of homozygous a(1,3) 
galactosyltransferase pigs by nuclear transfer by knocking out one allele of the a(1 ,3) 
galactosyltransferase gene first by conventional targeted homologous recombination-mediated 
disruption, but relying on selection of a natural mutation on the second allele of the porcine 
a(1,3) galactosyltransferase gene, in order to produce the claimed pigs and the invention as 
claimed reads on any a1,3-Galactosyltransferase null pig via any method of creating said pig, 
therefore the production of piglets by Hawley using cell clones lacking wild-type a1,3- 
Galactosyltransferase, wherein the expression of the a1,3-Galactosyltransferase activity in the 
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a1,3-Galactosyltransferase null animals was negative, organs and cells from said null pigs 
anticipates the claimed invention thus, the rejection is maintained. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

Claims 1-18, 44-46, 49-59, 61, 63-65 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lai et al, (Science, 295: 1089-1092, February 2002) in view of Straham et 
al, (Frontiers in Bioscience, 1, e34-41, 1996). 

Lai teaches the production of four live pigs in which one allele of the a-1,3- 
galactosyltransferase locus has been knocked out by nuclear transfer cloning, wherein clonal 
fetal fibroblasts cell lines were used as nuclear donors for embryos reconstructed for enucleated 
pigs (abstract and thru ought the document). Lai teaches the knock out of a al , 3- 
Galactosyltransferase (GGTA1 ) locus of exon 9 (figure 1 ). Lai teaches the next step will be to 
create al, 3-Galactosyltransferase (GGTAI)-null (honmozygous knock out pigs) by breeding 
from their reported produced pigs (p 1092, ^^ column, 2"*^ paragraph). Lai have suggested the 
availability of galactosyltransferse-null pigs will allow a clearer evaluation of approaches 
currently in development aimed at overcoming potential delayed and chronic rejection 
mechanisms in porcine xenotransplantation (p 1092, 1®' column, 2"'^ paragraph). Lai differs from 
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the claimed invention by not teaching the breeding of the GGTA1 heterozygous pigs producing, 
homozygous pigs and cells, tissues or organs obtained from GGTA1 homozygous pigs for use 
as an ex vivo or in vivo supplement or replacement for recipient cell, tissues, or organs. 

However, at the time the claimed invention was made, Strahan et a! teach the a(1,3) 
galactosyltransferase epitope is the major target for human anti-pig natural antibodies leading to 
the events that precipitate the hyperacute rejection (p 38, 2""^ column, 1®' paragraph). Strahan 
teaches attempts are being made to produce transgenic pigs with reduced levels of expression 
of the a(1,3) galactosyltransferase epitope (p 37, 2"" column, 1®' paragraph). As such, Strahan 
et al provide sufficient motivation for one of ordinary skill in the art to breed the heterozygous 
a(1,3) galactosyltransferase pigs produced by Lai in order to obtain homozygous pigs with no 
expression of the a(1,3) galactosyltransferase. 

Accordingly, in view of the teachings of Strahan et al, it would have been obvious for one 
of ordinary skill in the art, at the time the claimed invention was made, to breed the 
heterozygous knockout pigs of Lai with a reasonable expectation of success. One of ordinary 
skill in the art would have been sufficiently motivated to make such a breeding of said pigs 
particularly since Strahan teaches the need for the a(1,3) galactosyltransferase null epitope 
tissues, cells and organs for xenotransplantation and particularly since Lai have suggested the 
availability of galactosyltransferse-null pigs will allow a clearer evaluation of approaches 
currently in development aimed at overcoming potential delayed and chronic rejection 
mechanisms in porcine xenotransplantation. 

Thus, the claimed invention as a whole, is clearly prima facie obvious in the absence of 
evidence to the contrary. 

Applicants argue the Examiner asserts that, although Lai produced only heterozygous 
pigs, Straham provides the motivation to breed homozygous knock out pigs because it indicates 
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that the a-Gal epitope was likely a major target for human anti-pig antibodies. As noted 
previously, Applicants do not assert that they were the first to believe that a-Gal null animals 
would be useful if it were possible to make viable animals, merely that they were the first to 
overcome the expectation that these animals were non-viable and thus were the first to pursue 
techniques that would lead to successful production of living animals that lacked functional a- 
Gal. Without a reasonable expectation that a combination of references would lead to success, 
the ordinarily skilled artisan would not combine these references. Applicants respectfully request 
withdrawal of this rejection. 

These arguments are not persuasive because Lai teaches the production of a-1,3- 
galactosyltransferase heterozygotes and also teaches the next step will be to create a-1,3- 
galactosyltransferase-null (homozygous knockout) pigs, either by breeding to a heterozygous 
male produced by nuclear transfer or by sequential nuclear transfer modification of cell lines 
produced from the four female pigs produced by Lai (p 1092, 1®' column, last paragraph). 
Because a-1,3-alactosyltransferase-null mice have already been produced, it is not anticipated 
that this genetic modification will be lethal in the null animals. Lai suggests that a-1,3- 
galactosyltransferase-null pigs will not only eliminate hyperacute rejection but also ameliorate 
later rejection processes, and (in conjunction with clinically relevant immunosuppressive 
therapy) will permit long-term survival of transplanted porcine organs (p 1092, 1®' column, last 
paragraph). At a minimum, the availability of galactosyltransferase-null pigs will allow a clearer 
evaluation of approaches currently in development aimed at overcoming potential delayed and 
chronic rejection mechanisms in porcine xenotransplantation (p 1092, 1®' column, last 
paragraph). 

since the claimed invention is not limited to the method of (a) for making homozygous 
a(1,3) galactosyltransferase pigs by nuclear transfer by making porcine fetal fibroblasts 
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homozygous for inactivated a(1,3) gaiactosyitransferase (GT) gene, by toxin A, wherein first 
allele was knocked out by conventional targeted homologous recombination-mediated 
disruption, but relied on selection of a natural mutation on the second allele of the porcine a(1,3) 
gaiactosyitransferase gene, wherein the mutation comprises the presence of a T-to G point 
mutation in an allele at the second base of exon 9 of the a(1,3) gaiactosyitransferase gene; and 
(b) breeding a male pig heterozygous for the alpha 1,3 GT gene with a female pig 
heterozygous for alpha 1,3 GT gene, wherein first allele was knocked out by conventional 
targeted homologous recombination-mediated disruption, but relied on selection of a natural 
mutation on the second allele of the porcine a(1,3) gaiactosyitransferase gene, wherein the 
mutation comprises the presence of a T-to G point mutation in an allele at the second base of 
exon 9 of the a(1,3) gaiactosyitransferase gene Lai/Stahan is an exemplified prior art that 
teaches that it is routine or well-established in the art to breeding of the GGTA1 heterozygous 
pigs producing, homozygous pigs and cells, tissues or organs obtained from GGTA1 
homozygous pigs for use as an ex vivo or in vivo supplement or replacement for recipient cell, 
tissues, or organs for xenotransplantation. Strahan et al teach the a(1 ,3) gaiactosyitransferase 
epitope is the major target for human anti-pig natural antibodies leading to the events that 
precipitate the hyperacute rejection; teaches attempts are being made to produce transgenic 
pigs with reduced levels of expression of the a(1,3) gaiactosyitransferase epitope and as such, 
Strahan et al provide sufficient motivation for one of ordinary skill in the art to breed the 
heterozygous a(1,3) gaiactosyitransferase pigs produced by Lai in order to obtain homozygous 
pigs with no expression of the a(1 ,3) gaiactosyitransferase. Therefore, the rejection is 
maintained. 



Claim Rejections - 35 USC §112 
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The following is a quotation of tlie first paragrapii of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

Claims 19, 44-46, 49-50, rejection under 35 U.S.C. 112, first paragraph is withdrawn in 
view of the amendment. 

Claims 19-21 appear to be free of the prior art of record but are depended 
from rejected claims. 

Conclusion 

No claim is allowed. 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FIAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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Any inquiry concerning tliis communication or earlier communications from the examiner 
sliould be directed to IVIagdalene K. Sgagias wliose teleplione number is (571) 272-3305. Tlie 
examiner can normally be reached on Monday through Friday from 9:00 am to 5:00 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Peter 
Paras, Jr., can be reached on (571 ) 272-451 7. The fax phone number for the organization 
where this application or proceeding is assigned is (703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see httpi/V'palr-djre^^ Should you have questions on access to private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll free). 

Magdalene K. Sgagias, Ph.D. 
Art Unit 1632 



/Anne-Marie Falk/ 
Aime-Marie Falk, Ph.D. 
Primary Examiner, Art Unit 1632 



